FEATURED GRAND ROUNDS
Tracheal stenosis is a difficult complication to treat. It begins as a complication and eventually becomes serious enough to compromise the airway leading to surgery. The treatment of complete tracheal stenosis is resection with tracheal end-to-end anastomosis. 1 The incidence of tracheal re-stenosis following anastomosis is relatively high at about 10.5% for Caucasians. 2 We are not aware of any studies on the incidence of this condition in the Philippines.
In airway management, endotracheal intubation is the initial choice to secure the patient's airway followed by tracheostomy tube insertion. Both modalities require proper weaning for eventual decannulation. If decannulation has failed, the possibility of tracheal stenosis as a complication must be considered and investigated.
In cases of re-stenosis after tracheal resection and anastomosis, what to do next is a challenge. Should another surgery for resection be planned? Will there be any changes in the technique of the surgery or additional medical treatment? Answering these questions may guide the surgeon's next move and prevent re-stenosis and ultimately lead to decannulating the patient.
We present a case of tracheal re-stenosis following two separate tracheal resections and endto-end anastomosis procedures.
CASE REPORT
A 33-year-old man was admitted twice at our institution; initially four years ago for a cerebro vascular accident (CVA) when he was confined in the Intensive Care Unit (ICU) and an endotracheal tube was inserted. The patient was medically managed for three weeks and was subjected to repeated re-intubation three times due to inadvertent extubation and mucus plugs.
On the 21 st hospital day, he was referred to our service for tracheostomy due to prolonged intubation, and a 1 x 1 cm tracheal window was created over the anterior portion of the third tracheal ring.
The patient's general condition improved and on the 21 st post-tracheostomy day, decannulation was scheduled. However, upon occlusion of the tracheostomy tube, no escape of air from the upper airway passages was noted. Imaging and visualization confirmed a tracheal stenosis above the cannula at the level of the second tracheal ring. The thickness was noted to be approximately 8mm to 12mm. (Figures 1-3 
)
The complete tracheal stenosis was excised with end-to-end anastomosis. The second, third tracheal rings were removed along with the granulation tissue and stenosis. The patient was discharged after 18 days. At home, he complained of difficulty breathing when using the fenestrated tube until he was eventually unable to tolerate the fenestrated tube and became aphonic. He did not consult during this period. The author declared that this represents original material that is not being considered for publication or has not been published or accepted for publication elsewhere, in full or in part, in print or electronic media; that the manuscript has been read and approved by the author, that the requirements for authorship have been met by the author, and that the author believes that the manuscript represent honest work.
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Four years later on follow-up, a recurrence of the complete tracheal stenosis was noted. (Figure 4 ) He was re-admitted for a second tracheal resection with end-to-end anastomosis. The second tracheal ring and stenotic portion were removed. This second tracheal ring now corresponded with the patient's actual fourth tracheal ring. A total of three tracheal rings had been excised, approximately 3-4 cm in length, since the first resection. The post-operative course was uneventful and the patient could use the fenestrated tube with good voice. He was discharged after 15 days with out-patient decannulation planned. 
FEATURED GRAND ROUNDS
However, on follow-up two weeks later, there was note of grade III restenosis on flexible laryngoscopy. (Figure 5) At present, the patient can still use a fenestrated tube and has a breathy voice with no stridor. Our present assessment is tracheal restenosis, membranous type, grade III, status post tracheal resection with end-to-end anastomosis (2009 & 2013) .
Discussion
Tracheal stenosis is an insidious process of inflammation, necrosis, granulation, fibrosis and contraction, bought about by pressure necrosis on the tracheal mucosa from an overly inflated tracheostomy or endotracheal tube balloon cuff.
3 Prolonged intubation is also implicated in the disease process.
2 Under the Myer-Cotton I-IV Grading system, 1,4 our patient had complete grade IV stenosis prior to the two resection procedures with grade III (75-99% occlusion) stenosis now.
The incidence of tracheal stenosis ranges from 10% -31%. 1,2 The treatment for grade IV tracheal stenosis is resection with end-to-end anastomosis which is relatively successful in correcting the stenosis. 1 However, the above procedure carries a 10.5% recurrence or failure rate.
2
Our patient had two failed resections and the potential for a third.
In a study by Azizolah et al., 494 patients underwent reconstruction of post-intubation airway stenosis. Of the patients who had re-stenosis, length of resection > 4mm, tension, anastomotic infection and subglottic involvement were identified as the etiologic and pathophysiologic factors contributing to restenosis and failure of decannulation. In spite of the standard surgical technique used on our patient and uneventful post-operative course, re-stenosis still developed. It appears that fibrosis still developed on the background of inflammation causing the stenosis. Thus, we posit that using an ankylating agent will supress inflammation and fibrosis and arrest the process of stenosis.
In our case, because the underlying tracheal rings are still intact, the mucosal inflammation should be the target of treatment and another resection may not be indicated.
Endoscopic assisted bronchoscopy with sharp excision of the granulation and 4-quadrant/cloverleaf incisions of the stenotic mucosa could sufficiently enlarge the lumen. However, without an ankylating agent to supress the regrowth of the mucosa, re-stenosis will occur. Mitomycin-C is such an agent that can be used topically to supress the growth of mucosal tissue in cases of tracheal stenosis.
5 It is a novel approach and has yet to be standardized in the treatment of tracheal stenosis. Mitomycin-C is an antimitotic drug that inhibits in vitro fibroblast proliferation and can prevent the formation of scars and fibrosis in both rabbits and humans. The effects of this drug have been tested in surgical treatment for pterygium, upper urinary tract, urothelial tumors, endoscopic sinus procedures, maxillary antrostomy and dacryocystorhinostomy. 6, 7 A recent retrospective study showed that topical Mitomycin-C is an effective adjuvant in the treatment of tracheal stenosis. At a dosage of 0.04mg/mL, it has been found to be a potent inhibitor of the vigorous granulation response seen after airway injury in animal models 
